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the electrical characteristics of these deeper layers. However,
some of the current is still being carried by the shallow layers.
There is no sudden change in current distribution as the electrode
spacing is increased but only a gradual change as deeper layers
have increasing " weight" or proportional influence on the current
distribution. For any given system of electrodes it is possible
xo calculate a "weight curve77 which shows the relative influence
that parts of the section at different depths have on the quantities
measurable at the surface.1 Thus, as the electrode spacing is
increased, a sharp discontinuity in resistivity will gradually
begin to influence the measurements, will have a maximum
influence at a certain spacing, and will have less influence again
at still larger spacings. No matter how sharp the discontinuity,
the effect on a curve of effect versus spacing will be smooth.
The situation is quite similar to the magnetic and gravity effects
of a body at depth; for no matter how sharp its boundaries, its
effects will be smoothed out and cannot make sharply changing
curves. Such considerations are the basis of the statement
previously made that sharp breaks in resistivity curves cannot be
interpreted as the effects of sharp resistivity discontinuities at
depth but rather must be interpreted in terms of longitudinal
(i.e., horizontal) variations of resistivity at shallow depths.
Rules have been developed from which estimates of depth are
made from changes in resistivity as the electrode spacing is
changed. For instance, with the Wenner electrode configuration
and the Gish-Rooney measurements, an empirical rule used is
that the depth to a resistivity change is equal to the electrode
interval at the point on the curve of resistivity versus electrode
spacing at which the change occurs.2 Curves have been calcu-
lated for various assumed resistivity distributions to assist in the
interpretation of more complex situations.3 Such rules and
curves are usually empirical and have no definite theoretical
basis except for assumed conditions that are simpler than actual
conditions met in nature. This follows from the fact that the
theoretical relations between quantities that should be measured
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